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PURPOSE: To obtain the stuff synchronization system in which the margin on the 
circuit design is also improved and the power consumption is reduced by forming 
the system with elements at a low speed operation even when a high speed signal 
is synchronized. 

CONSTITUTION: A read control means 43 controls a variable frequency divider 44 
based on the result of comparison between a write phase and a read phase 
to/from a storage means 42 by a phase comparator means 2 at a sender side. The 
storage means 42 writing an input signal (a) reads required bits in a same output 
timing respectively to each parallel synchronization output signal (c) to keep bit 
sequencing simultaneously. On the other hand, a write control means at a receiver 
side controls the write means. Then required bits in each parallel synchronization 
input signal (d) are written in the storage means simultaneously in the same input 
timing while keeping the bit sequence. Thus, the synchronization of the high speed 
signal is attained while keeping a low speed operation to each component. 
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y 7 ffi A? J $. > ^T-IAmltB A N D f 
- Y 2 9 [z «t »3 #.lh 2 n y i> £<D& $ W LT^ 
10 5„ ^^ey l~40QW/jtSc^-WUl^l ->-4 tli. 
2 A^J AND h 2 0 (20-l~20-4) !'A73 
$ttXV^. -eLT, filfjKOANDy- htiJ^iS^ 
li4A^OR^— h 3 l\zA^^inX^^> 0 4AT^OR 
f— 1-3 1 OtH^»{C(± N itiS^oy^^K^Lfc^a 

y^lilS!JHLfcIS|»lfl:Kafl}#*t»f>*L6. &^V2 
3<0rt^{±, S#ii^-^Dy^ro4^ns'^^-ofi ; $w 

20 

I o o 4 6 1 z<Dw\MM&mn%-i±. 7 is~j*mmi% 

%\ * 9 y 7\%%m<r>^K9^ 5 >;/T-|i 2^P'^» 
[0 0 4 7] (£fBtfc'|ifc3ff2 7{^io^T, ^*y2 3^cD 
30 jy±{^iS-T5 i: , X9y 7»#attfctttfc«g 2 7H 

W***t5. rwSt^JT-ii. lfi:Whtt!,fS2 7<iD^W 

^y^^Qy/tiOffl^jt, ^*U2 3-4C0 
86* W Uf ^ i: « t*ii*« ^ i: ©te*B «rtt®S LT V < 5 . 
ia{c^$iaTV->?) J; 5lw* ^^E-y 2 3-4— O^tjA^. 
faWf— ^A^J^-?!Cs 2 3-4j)»e>Ogc*ai 

p ytxfim* !c^jx-enA/j$tixi>5. 
rote4atbgfS2 7«ossifrjs[a i 3ic^$tixv^^„ 
13 (a) |r^$jxx^5«t5ir, S#ji*(t^-t§E^- 
aLft^B#Ugft«)!c{i^ixXV^5 (fitlBll^A#^) «' 

&i£*ft9*>f!Hi ' "L" ffcSOT. D7y?y7D5- 

yowtiit °l" xfc5„ tr^-e, St&mLtuyt 
us^*tgJfibx<So ^xiai 3 (b) ic*^kx 

^ ° y *»TK4* «!: ({£*8Mt} ? 9 0jSJ(J,Tlc/i:5 
£ii*ft^-£HSi|± "H" t^5^X% D7!)y7°7n5; 
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<r>7~9 y7SJK(cS<5VNT. * * y yff^-Wlf A/W?*? 

7 y .^yyu yy'WtfiTjIiStf "L" i<f5<Ot% 
[ 0 0 4 8 ] 7 V— A<£>i£t£T'X y" y yWM-t^fi £ ft 

5 ( 7^gtl^5'^ wMSr^ * y ym%mx^t tsrt*? 

{4* y" y 7M 9m 2 8 \C X *) , * * y 7 K*a*-I*^ * 
f)ft«7 l^— A!^*JV>T, y :7Ji£t*y h£*y" y 

[004 9] in^giiii * g g ©ffigfe 

Sr^t". * * y J4^ y h ]) tf(DD ?jyy 

*>5„ Ell 5»CS«l!?©^^ffl^*y©-{5iJ©ffi!l^ 

[0050] gimiw&mm&m * * y wt¥^ y 

^!) 3 2 (32-l~32-4) <tPf--S,, ^©^^li 3 

3 4 J4, * * y 7»Jt(i»«rKfti-5 r t ir «t y 
WiEl--5„ ** S '7&l±i8§3 4{rte v mtUy^-J** 

U-Atc** y ym^WK^ixX^t^ b 

ft*j8*S3 3 |r * o y 9 -Srf^lti- £^/uy. 
^^y7tfeWS3 4*»feffl^$ix5 0 

[0051] r©i5^ K£HLfcKa*ay*fc, 

[0 0 5 2] §#iA^f3^-5BSi§3 3 14, JaSLt»*. 



(8) «flW5-1 4 5 5"0"-9 

14 • ': 

^ d ^ ^ -f -Dfiifc 4 fil^S 1 ^ iA^-if 1 ~ 4 5:4.^ b 

TV5 C #ta^{S5§-i~4«, ^n^etiK^stt^ 

32-1 — 32-4 lc» [^JW^eity 5 — ? <Sr#t i&tr. 
Stii^-J4l k*y h-fo^^y 3 2- I75»ib^.^y 3 2 
- 4'~Jfi&frfc>*U ^532-4 ^<D§#iA^.*;fT^ 
io ti-fzfj ~> y&lkffyfJ 5>y'lc*>t^-C»4, ^^.y 3 

2 - 1 --(7)StiA^ ; tT^tl5A\ 7 u-A^JWIb^ 

^y 3 2I^J4, HJWft«]fi«*t#*ix-C^5«*©-5 
*», itKIgpi-A^ ?nfc{gi$ffi^-Srfl?fi£-r?>.0^-©^ 

V^-5„ Lfc#oT,'#;**y 3 2«rt8fc,.aBftUfc. 

[0053] &®mimmm<D%{Ett><D y 3 2 ^ 

*N +^S^»]r 0 1*.c*JV^TI4j*-{ig|5(cA73$nfci£ii{f 

[0 0 5 4] a y 9 <OW-^{t\±V L L$-fflV>T^T 

-09*^ $ tlT^ 5c w ©MTJifliffi JtU^ > LT., . E 
XORy- h*Sffl^fen-CV^5..»*ii*^.o y^ fcK 
^mu^ciy^tSr^^ix^^-raU "H" t^oT 
V^NFi^i *L" tftorv^5i*m*«48!U% i-^ffe^ 
40 2 ^Py?P "H" T, 2^ny^j! "L" "efc5 

<t 5 *m&z ; tti?ix'±f&-tZo mm e x o r y*.- 

K©2o<^A7J^A^-fSi, Hl^£ivt^3<fc5.. 

Pi(f^-oo#KS leg? 1ST, x^-y^ 

( "H" t*o-ci^*^lffl©W^-) ©ffctsif^f 

ens. zogziti-zmTiK 016 (a) ^e>iai6 

(c) \Z^£HX\.^Z> 0 

[0 0 5 5] rwm^-SrtS^jiiS^^yu^^iaig^-arS 
w t [Z X y LT X PL Ll*igj5<7> V COKW* 

r t \z x y % ¥mt $ nfcK*m ^±j*-r 5 

50 r t*?wife-c*ibs. 
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10 0 5 61 

iftWAWdt^x o t-tzmm] yymjs 

jX.l$Mk<D£o[Z®f$.£tlXl^<DX% «Ft^m 1 0Mb 

mat. lK*mfl?*:-t&**t:&*i!&b U ffi&W.1i 
[0 0 5 7] *KW&£KLmmZMik-rZtzlb{Cfz£tl 

^ [0 0 5 8] 

ssx f/unm-t mtL<D to?? [zmmt ^xwinwt 

%flMI1M i&*¥8t <!: . HlffiiEtt^JIbl* b^g; h© 
[0 0 5 9] ffi*m2\t7»frZ#%Wi±. ¥&9Mk* 
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m^-mv^t. ^/lageig^®— c>#t^^f $ >r 

fiyy&MJlttX'&Zo 
20 [00 6 0] fS*^3lC7i^5*5EW»4, if*JSl *)t 

[0 0 6 1] W*JS4IC^5^l&?m±, «*3Bl ±/c 
[006 2] IS*^ 5 l^/j^»5*:^WJi v i * f- 

[00 6 3] |&JjtJS6(^S>/!>^^^{i x g»^3IE« 
^ □ y >> t ia^-ffl L^Dj-^i Offiffl Srtt^-r^^fflJt 
^©^bw&ffljftiW^^iS^S r <h \z i 13 flH|E$# jA 

t t -t 5 afe?ijsa^ > 7 mmttx$> 

[0 0 6 4] 

[0 0 6 5] ^HHfll^ft^JSmillD^Wb^gl:.!:, 
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<D9oy9 nfj(Dft$\m#<n-<Dl&&.<D# D y 9 X\ J* 

[0066] 5S««D*ta**a 

[0 0 6 7] SiUbDCiiHU fl|JMIllafaft>«V'*>i»5. 

[0068] ifc, igmfiai-iJi-t^anfffiflSi^m l^-s 

[0 0 6 9] kZ.*>X\ ±&\,1i.WM*9 y?mmtt 

* *ft?ij{i{«i* $ tt s t\ mmnmsmw.^ iota 

So 

[0 0 7 0] *fc, SIM?'f;>^Si*lUl?^ 
$>-^<t<Otbti!CH s S t ny?<t Steffi L;7n 

[007 1] 

«©*I^l«fttts«:IMB-*-3. 
[00 7 2] i£MM 

tf^SiVCV*. t**fflf©lf5'FftlrN, Sit 
[0 0 7 9] A*fi*ali % ^ §lM<D^-y7r^ 

sating: 4 2(ceft$Hs. ^lt. seis 
2©i*i*»iBraE»Hga»p»45BE*aL*a[4 4' 

lzj:oTtt*[li£*i,S. £b\z, fittBJt»r-S2#, * 

So r©(t4a36flHIWca<3v^T. K*tUUH?P#K4 3 
li 5 T£#«S4 4©7K^«:H»i-5£i:fcJ:iK * 

S„ 4*s, ^SE»Haf44!J«5B4-*-5tt*Wt^oy^ 



(10) 4SM¥5- 1 4 5 5 0 9 
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u y 9M 5 3 9n-y9kmW Lft*£1-.. • 

So 

[0 0 7 4] &Ki^fiB«Sbf£l::oVvC. §2.135 
lJtS4Sr0RgUT.IftWi-5. 
[00 7 5] 1B18#»4 2 lca-T5» jriii^f PfVttJ L 

^«o~ (M-i) siaic, .mwm\cftt>tiZ}.,m 
flr«K.*nju*a«r«i»ti-5Br*»HSS4 4i*, new 

«>£?l!ft8!f c <DifeS<D * D y * fcfMfc* p y * 

10 -foXv-y VTy-fm^'iib. -t.LT, K*UUMfP 

M^SttfiO- (N-i) ro*-»h7"//i^ 
Srff^o r<DBrg&HS4 4roffiatt3Ett*»4 2«>T 

tt, 0~ (M-l) OjglfflftTfeS. 1-*i>*>x #!7> 
YTy 7*mmz «t.O M- 1 J; .9 fcffi <t * 6 <fc * 11. . 
TSJffi#SS§4 4ro|±J^I40l^7y7 p T7^>:K^-So . 

[0076] KM.w<Dikmmm<tffi%-c srflMM-s*'* 

20 ~#N<tPf.£ 0 

[0 0 7 7] A^fg^-a 11, -tnira»ILfc»*iS-V.? 
P?n U:«fcoT«5&$fiM0>?Etg^«4 2 
2xSo 

[00 7 8] ^ » -y 7#ff 

So A77fg-i§-a tf. ft*©*J«tRI«t, *tl,iP]»ll>. 
fcSfcii*-* b{Coto-r#aMOfEi&^®:4 2»C 

30 sc59©Bi«iflsw*c©a«©N»tf>i, -rt£ii>hM&m 

SS^e. (n+N-l) §B*T'WNt-yMoiI^1-S. 

?<o$-i^mizr<i&m<DmmMm*T c <^># 1 ~#-Nirm^» 
-rs„ &(om-/}?4 5>^{cfc^Ti±, Br<d-ns4 4- 

OiiJ^liN^^^ hTs/yLT (n+N) ir&tK iEtt 
40 fS42© (n+N) #@^e> (n + 2N-.l) #B4 

<oMbM4 c t t-caiTii-So 

[00 7 9] iE** y7tffffeita«»<0«ift 

je^. ^ yytm^^^<ommm 3 i^shtv^ . 

. S. ATj^g^- a rojSJK*s^tb L 9 o y ^ OiggJ: «J ii. 
v>S^-|c:[±, ttTW J: 5 1'iWblf § c 1 ^ y 7 f 
■y h£i?A-rs„ £1\ &ftlt^g2(cJ:ox^tiX 

So m9uy9n{mmm>mibLx\,->z s 

50 -f/£i)h. Sbi^^V^(D^^(D9^ zcsyt^ * 
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^ZkWBr&titztHbl^ 2 4»f,©ML 

«rM»1- 5 C t i 9 , N ffi^dOl^^toH^- c Cl* :? y 
7lfy h?Wf A£*l5„ *9 y7\?y Y \ f y hSr#A 
-TSUi^^l' ^ ^jcJoWCIi, 1 ofii/<s>** ? 7f 5 ' 

4<D\tiM'nX'&-otz®,&. Sc<kWL?M8il^&4 3irj; 
"9^^S4 4<D-f (N-l) [Z.WC. 

fcZti. -*imm&4 4<r)U\t)ti. (n + N- 

1) hl£Z>. %Z Lt< Satt#S4 20 (n+N-l) # 
(n + 2N-2) fHiWNt>|-Olgt5 
y^y fig&§E^ltiU S^iiiixfc:?^ S^ropo 
P,icN^Jo^«0{klH^m^-w# i ~# Nt^ffl^-t-5„ 

fiff Ottl^J ? 5 > ^IC*Jlt 5 # NtU/JilHlD (n+N- 
i) #B<o^y ^aWj^axSriKfc^ A^m 

hi*** A^tutr tlc^5 0 ^??7lf? h^ffliA 

y7fy hSrffi AL'il>m^3'-l' ^ >^!C*5V>TI3:, nf 
&ftmm4 4<D\\Sfi\-Xt*tiV'<>? }) j^YZtix (n 
+ 2N-1) fcftt?, y^UlO (n + 2N-l) #g 
a*?> (n + 3N-2) #E£T-tf>Nfcfy V<VW$i1rZ>* 

I 0 0 8 0 ] £*o\ U— A [5]$] fc'y ^ y 

oilaj«tcni^^4 4(D-f >^ y hm*fflW-f 
Srtia^ ^iSl^Str^ hS:ffAi-5Ci:^sjn6tr 

[oo8i] ft^f yyKftfrjxzm-frnmK 

5. A//fg a <7>j£j!£ji<g£^tf1 L ^ a y ? CDjfeg J; (J j£ 

i\ fiffitttfc^^KioT^t&^n y* b tiE^ 
o s' ^<^teftM^^ 5 ®fb L"Cv^<5 N 1"fcfr*K £>S*-e 

y ^ws^ix^©^ ^>^t. *<n**:9ti*p><otsPt- 

£ #x L # VMS «t 9 mtiT ^ 2) t $ tttz t£ h 

A^j<t^-a $-Hijps?-r5. A^mf-i.t-y 

KS:B'JI^5W^^>f S^lCisvvctt, 1 office* 

4 4ff)(i)Mnffco LMfll?« 4 3 |r 

<fc»J "TSftMSM 4<D-i>? \) ^> hgfl? (N.+ l) \Z 
SMfcSft, WM&mm4 4comtHt (n+N 

+ 1) fi5„ tLT« iEig#&4 2<D (n+N+1) 
ffHd*^ (n+2N) fBiT'(ONK^km«+Xin 
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16^4 2©ftf^^WL. ##li*Hfc^^ 

i"'ie^>*>, (n +N) SBw^^ey rt^iiSE^ttJ^ 
tufcVN, lot, fl!lOA^m^a^»t*y HRflE*tfift«F$ 
ixfc**, 1 VmmZfrtzZ t\Zt£Z> 0 M*?y 

"IgE^USs 4 4<£>ttt/j|j:N > ^ y ^ > h ^ tLT 

U + 2N+1) Si¥f4 2© (n + 2N + 

10 1) S@^f> (n + 3N) #H^T(ON fy hOffiBM" 
Zfi&%-®4 2<Drt^Sr^{ilU ±»Lfc»*'fcPWI 

[0 0 8 2] ^^yU—J^mf^ifyh-^^^y 

iE^^yy'tD^iiHj^}^ ^5>(aSg4 4 (7)-< >^ y 
^> h £4:350^1 LT|S|-cT)yqey rt^Srgs^aif-^ irfr 

[008 3] gjm 
20 [0084] j2ilra v ^jSHq ^Mo -^^ ijo^ 

ig^ny^^^^^tlTV^,, M^JI^Wbm^t'y h 

[0 0 8 5] S{5*JX7t*.?lJ|^*W{b(a^-dJ4, ^J^^ 

77/ : ty7l : >e>^5§E1t# : -©4 7!C#tlA^ti5 0 r.(D 
5>^(4S:« ^ p y;? elCioTit^^ 

tt'y hSrlHRl-Sfcib^J^^, ^\h^-mn^Wn4 

30 n y ^ £ffi£H#P£&£ 1 1 ^i^-tSS: 

mWI^Hi o y ^ t Ofeffi<7)tfctS*5&ffiIt^®9 

icj;oT?t^n5„ zn{5.#imimi±> && ^j&'S i o 
LTlffi3?I»%S35 l l{cADxe>H, -toW^^jS 

[0086] »:t^miR!|coil!i^|roi,NT^-r5„ 
[0 0 8 7] B2li^S4 7{rMi-5#tii^ilJf-T>',4it. 
14, ^rO0~ (L-l) ®Jffi{^ % &mmizftt>tiZ> e % 
imM-&ZiL3*-^Wc%ffii&-tZ>*immm4 N„^J 
O3fe?i|I^»|fWt^dC0^ao^ffi^ □ y ^ e Srffi&fl^ □ 
40 y^tU iiffi^ (^^y7fcfy h?>ijf A^tlTl^V^ 
l±. N "To* -7>hTy TThfc&ffSi ^LT, * 
^iA^-Hi!li)^S4 6i^<DSl]^{; < tl9, X^y7lfy |- 
4ri^*^-5£^ ! fo5<!:#tt0~ (N-l) ro^!7>h 
Ty-TWetcftb. r.ro"j^^jg 4 54>Urtf±K!16^ 

fc^^W^li, 0~ (L-l) co^fflrtTfc^. -r/i^ 
*^>hTynbflHfcJ;f}L-] <fc <5 A" £ <t & 

CA f A A O O 1 Kl ^#-l£ll^r\-W-1=lir=3iKiyt A=- ra < J. xiu Is. j_ — . 
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y Hi, asmffl8tH«li:E5flfB«-CSE»Ut»«'«>ttW 
<o »sH Meir # 1 ~ # N 1 PfcS. 
[0 0 8 9] a * 2 7rt*ff fr itft V ^»£-<P»fE 

dC5# 1 ~#N^tiit&^©4 70nSli'?, (n+N- 

1) §b*x*<dn t*-> h<D^-f-?)saig^4 7<oM*^ 

S§4 5^>W^liNfc*«t-Y>-^ D ^> (n+N) 
t**). |3J«HN^Jrora«Ifk«^d=JrgHa#S4 7<D 
(n+N) f S^b (n + 2N-l) # @ *X'CON tf y 

1^-5 ?y 7 tf* MMfA£tlX^3<5:¥!l»r£ 

[0 0 9 1] l-38fr«>;*?y7lfy hSr^S&^Art? 

« -t-^i:, S#ii^-Sfla)?-g:4 6lrJ;t)5I^»ISS4 5 5r 

(N-l) fc'tt-l'V^y^VhL. ^OWrtfc (n+N 
-1) ir-rSo N3fe5iJ«D|Bl^km?-d0 5*), 
tVh&KK (N-1)**OWltt«, (n+N) 
§B*>6 (n + 2N-2) mnt.-Z<0 (N-l) tfy h 
<7>lfi^i-5BS1g#S4 TO^S-Sti^tr. SB11*&4- 
7 0) (n+N-1.) #0|Cte#£j&^£fT*r?\ 1 ogfl 
W Art * 5 > ^!^*3l V-c, i£**tfc{g «^fil# £ 

.©■ ^^»- 

[0 0 9 2] $Z<D*f> y7 f'y hSr&ifcl^Art?^ ^ 

K£*U ^Wtijrttt U + 2N-1) ir£9, NM5IJCO 
Plffl{bffi«d«r (n + 2N-l) #BA-?> (n + 3N- 

2) #H*T'ONhf y hoaiM-aiEIS^SU 7lzm% 
iAtp 0 ±JEL/c«^i:l^mt^ "I^#J§32g4 5co 

[0093] y 71>i'<Tibh.tzm&(Dmfc 

ft*? yy^n^ofitzm^. s*a*fH»#S4 6i:» 

n*9y 7 <r>^tok*n'aZl^ ft*? y 7&te£frX 
fete*® 4 7— <D&$ik?>.$:mffl1-Z>- t\c&Q 
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[0094] lott©W»**tfc«*» t *W*fc«»'**t"-;i/. 
fcArt ? 'f 5 > ^'fc*JV ■ »TIE#JSiS 4 5 WUirtrt 5 ri :■ ..' :H. . 

x-tbotzt-rzt. »ta*w»*a4 6icj:.9.*r*» .. % 

HS§4 5 (N+ J ) *Tl:M > *'9 * > b U ^comrt ." 

?T (n+N+1) t-t"2)„ N^5UO[s]S^t:ffi^d*> 
(n + N+1) (n+2N) fgiWNI^y 

htO®^L-rS5E©-T-^4 7t0®^(C#tiAtf o (n + 

N) SSW^^UlciiStiA^-Srfrto-r. EJlWtc##iA 

[00 9 5] ^OfiiJ^^ixfctfs' h##ffiLfc^Art* 
^5>?!CtJV^TIi> 5I^SS4 5<OWrtliNfc'tt-r 
>^U?'> ^<OWrtl* (n+.2N+l) fctt.r.. 

5„ ^co^ N3fc50OK»Mb«*dli» . (n + 2N + 
1) §B^e> (n + 3N) #@*-CCONK'5'.I>£Oii^i- 
5fEi&*©4 7coM^»-&#ii*H?)„ 

[009 6] ft*5, 7 U-AI^^Jf .^ h-^*? -^7^ 

20 > ? J> ^ > h Ei&fflMi-tZ .d ^ I- <t f Ife^Jl^iWftm^- d 
?l>P ) »Jffilt)^V^Tfetg : f-S4 7{C^#ii*tb5„ fco . 

x . jtfe^>j mmtm& d<o\?yi \m-\$&& $ ists* 
g4 7^ic« % y^ict ymvazixxmjm a$ 

[oo9 7] m*<Dmi&.tmm^ wz&*fitz&pim 
rtis^- f &^5„ festb^a 9 ii> p.y ? 

Cfi&Stt. l 0 feiiiBi-5 C <t fc J: •? .^JSHfc 

' $tlTVCOlCglAP$^5 0 rco<t??iP LiLlolKtCj; 
o-C, VCO^«SjSSiiMW*^, ■•*«. 
Sf'.'-coArtffi^-l-lBlJW Ufc? ° s» ? 75?S*$*t5 0 ?6o. 
X, ;©^d v?Srffl^Xfc^tiiL^x.rf,. Wrtm^ 

[0098] *fc, i*m(B)OW7Jff *«t«f* JflWlC tf y 
40 X'tSo 

[0099] *jiWCJ:«^^s'7|BWIia^a±».»l.p 

Mbit/s &h<om&zft<>Mma%<D\mMzMtii 

5J:5l-«fJ*WHgXfc5^>X\ 9XA4:3kS«:X9i-« 
loioo] 

50 li, ro3H8Six*:ft#-«r$fiU SffiflBE«#RfcH 
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Odessa*, rai^^in^ns., ttiiot, &tsi£ 

[0 2] El 1 lC*$^fci£{fffl!]I^^T. W?7B* 

[0 3] ^fc*3*vfci3H3«lfc*SP-C\ jEX^ 3 '7®!i 
[04] Sllc^SftfciUfBflSfCtil^T. ftx^y^l 

m(Wl<7>-^«5CT«DM^'D y >? 0-efc5 o 

I [0 6] ig&ox* yymmj*\ziotfz>m*n&<n&m. 
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